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i Higgs boson is the source of
electroweak symmetry breaking
dynamics.

% hence responsible for the mass

generation of electroweak gauge
bosons and fermions.

4 Higgs boson mass can be an

indicator of new physics where
the Standard Model will fail.

» My is critical to the determination
of A, the energy scale at which SM
holds no more. Could SM still work
at the Plank scale (10" GeV)?
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Run | SM Higgs Results
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Electroweak Constraints
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Collider Run Il Peak Luminosity
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Higgs Sensitivity at TeVatron
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CDF Il Detector
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Lepton ID at CDF |l
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SM WH-=Ivbb Search at CDF |




WH-Ivbb

07/02/2004 Shan-Huei Chuang @ BEACH 04



WH-Ivbb

CDF Run Il Preliminary (162 pb™)
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WH-Ivbb

CDF Run Il Preliminary (162 pb™)
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WH-Ivbb
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WH-Ivbb
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Results Are Not Final
In my = 115 GeV/e? case,
Run2 Run1 Higgs sensitivity report
This Analx/sis/ Cut Based | NN CASE0 |
Mass Resolution 17% 15% 15% | 15% 10%
' S 0.29 0.31 0.24 | 0.13 0.13
B 28.3 50.7 18.3 | 3.2 2.1
S/vVB 0.052 0.04 0.056 | 0.075 0.09
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SM H>WW-Ivlv Search at CDF Il
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H>WW-alvlv
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H>WW-alvlv
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H>WW-alvlv
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M, (GeV) 140 160 180
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H>WW-alvlv
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Results Are Not Final

\ ] can be advanced

_ by way of

i 4 lowering final-state lepton pt(s)
_ 3 including jet bin(s)

4 cutting on more variable(s) that
T discriminates Higgs signal from

Standard Model
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Conclusion
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Backup

TABLE 28. Summary of the optimized cuts additional to those in

Eqs. (68)—(74) for various Higgs boson mass.

my, [GeV] | 140 150 160 | 170 | 180 | 190
oS f'.;El - <06 | 0.35 1035 [ 055 | 0.75
Er ~25 | 25 | 30 | 35 | 40 | 40
min ['l [r({1ET), My (BT }: = 4() 40 75 50 85 75
My(t18ET) > 60 60 - - - -
m( L) 65 65 65 75 85 -
pr () =40 50 65 | 70 | 70 | TO
0(£L) <100 | 100 | 70 | 70 | 90 | 90
My ~ | »110 | 120 | 130 | 140 | 140

TABLE 29. Summary table for h — W*W* — {p signal for
my, = 140—190 GeV and various SM backgrounds after the kinematic

cuts of Eqs. (68)—(74) and the likelihood cut Eq. (77). The entry “fake

7 — € refers to the background where a jet mimics an electron with

a probability of P(j — €) = 10™*. The backgrounds are independent
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Sensitivity Factors in H

>WW->lvlv

m{h®) = 170 GeV
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NOTE: SHWG's estimate %
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of integrated luminosity.....Z;5
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my, |GeV] L 40) | 50} 160 170 IS0 | 190
gg — h [fb] 2.2 2.4 1.3 | 0.93 | 0.85 | 0.73
associated V H [t]‘.u 0.26 .31 0.13 .09 0.06 | 0.06
V'V fusion [fb] 0.12 | 0.12 | 0.09 | 0.06 | 0.05 | 0.05
signal sum [fb] 2.6 2.8 1.5 1.1 | 0.96 | 0.83
SM backgrounds [fb) 30 27 4.1 2.3 3.8 7.0
fake j — e [fb] 5.1 3.4 | 0.34 | 0.15 | 0.08 | 0.45
backgrounds sum [fb] 44 30 1.4 2.4 3.8 7.5

100 200 300
M,. (GeV)

cluster mass

Mc= \/(Ptuz + M)
+ Missing Et
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Sensitivity Factors in WH-1vbb

b-tagging improvement from SHWG to THSS
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LEP SM Higgs Results
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